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Asymptotic expansion of an oscillating integral
on a hypersurface
(Naoki Hashimoto)
$(f, g)$ : $(R^{n}, 0)arrow(R^{2},0)$ $R^{n}$
$g$ smooth $f(x)$ phase
$g(x)=0$
(1) $I( \tau, \varphi)=\int_{R^{n}}e^{irf(x)}\delta(g(x))\varphi(x)dx$
$\tauarrow\infty$ $\varphi\in$





$h(z)=\Sigma a_{\nu}z^{\nu}$ $C^{n}$ $\Gamma_{+}(h)$ Newton $\Gamma(h)$
Newton $\Gamma^{*}(h)$ Newton $P={}^{t}(p_{1}, \cdots, p_{n})$ dual






$h_{P}=h_{\Delta(P;h)}=\Sigma_{\nu\in\Delta(P;h)}a_{\nu}z^{\nu}$ face function $0$ (1)
$f(x)$ $g(x)$ complex
complete intersection variety
(Khovansky[6], Oka[5]) $0$ toric variety $X(\Gamma)(\Gamma=\Gamma(f, g))$
$Y(\Gamma)$ $X(\Gamma)$
$(f, g)$ : $(R^{n}, 0)arrowarrow(R^{2},0)arrow,$ $f(O)=g(O)=0$ $W$ $:=\{x\in U\subset$
$R^{n}$ ; $f(x)=g(x)=0$ } Newton non-degenerate complete inter-
section variety dual vector $P$ 2-form $df_{P}\wedge dg_{P}$ $W$“ $(P)=$
$\{x\in R^{*n} ; f_{P}=g_{P}=0\}$ $0$ dual vector
$P_{*}\cdot={}^{t}(p_{i1}, \cdots,p_{in})$ $|P_{i}|=\Sigma_{j=1}^{n}p_{ij}$
h $\alpha(P_{i}, g)$ $:=|P_{i}|-1-d(P_{i}, g)$ resolution $\pi$ : $Y(\Gamma)arrow R^{n}$
$My=\{(d(P_{i}, f),$ $\alpha(P_{i}, g))|d(P_{i}, f)>0,(d(P_{i}, f),$ $\alpha(P_{i}, g))\neq(1,0)$ ,





$\varphi$ \beta (f, $g$)
(oscillation index)
$(f, g)$ : $(R^{n}, 0)arrowarrow(R^{2},0)arrow$ $0arrow\in R^{n}$ $f(O)=g(O)=0$
$\{x\in R^{n} ; f(x)=g(x)=0\}$
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complete intersection variety $g(x)$ smooth $0$ $U$ $R^{n}$
$\{x\in U;f(x)=g(x)=0\}$ $0arrow\in R^{n}$ non-degenerate complete




(1) $\tau$ $\neq p$ $log\tau$ $+k$
weight $\beta_{Y}$ Newton
(2) $\beta_{Y}>-1,$ $\varphi(0)>0,$ $\varphi(x)\geq 0$ $\beta(f,g)=\beta_{Y}$ .
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\mbox{\boldmath $\tau$}(P) $=- \frac{1}{3},$ $\tau(P:)=-\frac{3}{8}(i=1,2,3)$ $\beta y=\max\{\tau(P),$ $\tau(P_{i})(i=$
$1,2,3)\}$ $\beta_{Y}=-\frac{1}{3}$ $\beta_{Y}>-1$
\beta (f, $g$) $=- \frac{1}{3}$ Newton
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